Fatty acid uptake by human hepatoma cell lines represents a carrier-mediated uptake process.
Cellular influx kinetics of a representative long chain fatty acid, [3H]oleate, were examined in monolayer cultures of three different human hepatoma cell lines (Hep G2; PLC/PRF 5; Mz-Hep-1). The cultures were incubated with 173 microM [3H]oleate in the presence of various concentrations of albumin which served to modulate the unbound oleate concentration in the medium. For all [3H]oleate-albumin complexes incubated, it was shown that cellular uptake of [3H]oleate over the initial 30 s incubation period was maximal, linear and independent of intracellular fatty acid metabolism, representing cellular influx. With increasing unbound oleate concentrations in the medium cellular influx by all three cell lines revealed similar saturation kinetics with Km values of 112.6 +/- 14.5 nM and Vmax values of 7.19 +/- 0.32 nmol.min-1 per mg cell protein. When these hepatoma cell lines were pretreated with the IgG fraction of a monospecific antibody to the rat liver membrane fatty acid binding protein (MFABP), initial uptake of [3H]oleate was selectively inhibited compared to controls pretreated with the IgG fraction of the preimmune serum. Furthermore, immunoblot analysis with the monospecific antibody to the rat MFABP revealed reactivity with a single 40 kDa protein in the homogenates of all three cell lines. These data suggest that uptake of fatty acids by human hepatoma cells may be mediated by a specific membrane fatty acid binding protein.